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Characteristics
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Healthy and Productive Environment

Cost Effective to Operate and Maintain

Sustainability
» Reduced energy consumption saves districts money

School Facility as 3-D Classroom




Healthy & Productive Environment
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» High levels of acoustic,
thermal, and visual
comfort

» Large amounts of
natural daylight

» Superior indoor air
quality

» A safe and secure
environment

Photo courtesy Richardsville Elementary School, Warren County Public Schools




Cost Effective to Operate & Maintain
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» Energy analysis tools
optimize energy
performance

» A life-cycle cost
approach reduces the
total costs of ownership

* A commissioning process
ensures the facility will
operate in a manner
consistent with design
intent




Sustainability
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Water-efficient design.




Reduced Energy Consumption Saves Money

» Milton Elementary School, Trimble
County Kentucky

* One of 7 Kentucky Schools to earn
EPA ENERGY STAR score of 100

» The lowest cost per square foot

school in Kentucky, the year it was
built.

» Facility size — 47,300 square feet
» Cost per square foot - $149.46

* Energy management plan
implemented for two years (FY 2011
— 2012) achieved cumulative avoided
costs $102,122.




School Facility as 3-D Classroom

Three Dimensional
Teaching Tool

» Opportunities for students
to access, monitor, and
learn about building
performance

« Energy-based curriculum
 Introduce students to
careers in environmental

sciences

* Create lifelong
environmental stewards




Integrated Design Process
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Creating a school with these
characteristics is not difficult, but does
require an integrated, whole-building
approach to the design process.

Engage all stakeholders in:
Design

Construction
Operation




Building Blocks

Acoustic Comfort
Commissioning

Day lighting

Durability

Energy Analysis Tools
Energy-Efficient Building Shell
Environmentally Preferable
Materials and Products
Environmentally Responsive Site
Planning
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High-Performance HVAC &
Electric Lighting

Life Cycle Cost Analysis
Renewable Energy

Safety and Security

Superior Indoor Air Quality
Thermal Comfort

Visual Comfort

Water Efficiency

Source: Sustainable Buildings Industry Council







Partnering With ENERGY STAR®
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» U.S. Environmental Protection Agency national energy
performance rating system.

» Facilities among the top 25 percent of all comparable
buildings.

» Measure a year’s worth of energy-use data.

» ENERGY STAR buildings must receive at least 75 out of 100 ENERGY STAR
points in EPA’s rating system.
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ENERGY STAR Resources

Designed to Earn the ENERGY STAR®

Helps architects and owners save money, energy, prevent
carbon emissions and answer EPA’s call to fight global
warming.

Target Finder, no-cost online tool enables architects and
building owners to set energy targets and receive an EPA
energy performance score for projects during the design
process.

Design projects that meet the commercial building space
type criteria and receive an EPA energy performance score
of 75 or higher from the online Target Finder tool are
eligible for Designed to Earn the ENERGY STAR
certification.



High Performance Design Guide
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Developed for several building types.

Current series provide recommendations for
achieving 50 percent energy savings over the
minimum code requirements of

ANSI/ASHRAE/IESNA Standard 90.1-2004.

Allows designers to easily achieve advanced
levels of energy savings without detailed energy
modeling or analyses.

ASHRAE
ATA
IESNA
USGBC
USDOE
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Advanced Energy Desige Guide
for K=12 School Buildings
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Resources

High-Performance
School Buildings
Resgurde and Strategy Guide

THIRD DTN

Srram wi
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» Sustainable Buildings Industry
Council —
High Performance School Buildings
Resource and Strategy Guide

» Collaborative for High Performance
Schools




The Net Zero Concept — the Next Step

Questions:

Could we create a building that consumes a minimal
amount of energy?

Could we then offset that by allowing it to produce clean
energy?



Net Zero

Net Zero is defined by the Kentucky Department of
Education as a facility that, although connected to the
power grid, would produce as much energy as it would
use annually.

This means, on average, generates enough energy to
meet its annual energy demands.

These facilities are typically extremely efficient, to the point
that the addition of renewable energy sources to meet the
energy needs become cost effective.

Source: Kentucky Department of Education



Net-Zero Ready

Net-Zero Ready Schools — defined as
one that is designed with components and
building strategies integrated into the
design process to achieve state-of-the art
energy efficiency — operation at or below
20 kBtus/st/yr, with hardware and
engineering in place to readily accept
renewable energy installations at a later
date.

Kentucky Department of Education reports 14 Net-Zero ready school projects
completed or initiated.

Source: Kentucky Department of Education



Integrated Design Team
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* Owner’s needs to set the design
criteria for design team.

» Design professionals: architects
and engineers.

¢ School Administrators.

* School Facility Staff.




Consider
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» Site
* Source = =
» Cost EF




Construction
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* Building Commissioning
is key

» Required for LEED
certification




Operation
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» Top-down leadership and support
is critical for success.

* Need to involve all building
occupants:
operations and maintenance staff,
fiscal personnel, parents and
community.

Photo courtesy Sherman-Carter-Barnhart Architects




Kenton County School District

Recognized by the EPA as an ENERGY STAR Leader for increasing the energy efficiency of its
entire portfolio of buildings by 20 percent.

Saved more than $1 million in operational costs since the district’s first high-performance
school opened in 2005.

11 ENERGY STAR school facilities, out of 18 buildings district-wide.

Energy management is a critical component of the district’s mission and vision to prepare
students for the global workplace and market.

The E=WISE2 (Education creates Wisdom in Saving Energy and the Environment) program, a
student-led energy education program created in partnership with the NEED (National Energy
Education Development) Project is the foundation of the district’s behavioral-change initiative.

Utilizing the district’s Energy Center, a comprehensive Web application provided by NET (New
Energy Technologies), this team focus on monitoring, improving the habits of building
occupants and educating the faculty, staff and community about energy efficiency and
environmental stewardship.



Designed Net-Zero Ready

Turkey Foot Middle School
Kenton County School
District

Year School Built 2010

School Building Size 133,000 sf

PV installation completed April 2012
Consuming 25 kBtu/sf/yr before solar
443 kW solar PV

Construction Cost - $200/sf with solar PV

Architects: PCA Architecture

Engineer: CMTA Consulting Engineers

Building Performance - 13 kBtu/sf
(May 2012-April 2013)






Net-Zero Energy
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Warren County, Kentucky Photo courtesy Sherman Carter Barnhart Architects

Richardsville Elementary School is the first net-zero
energy public school in the United States.

Building is 72,285 sf and serves over 500 students
Uses 75% less energy than the average American school.
Produces as much clean energy as it consumes by converting
solar power to electricity with a 349 kWsolar panel array.




Richardsville Elementary
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Cost - $15.2 million (with solar)
$12.4 million (without solar)

349 kW solar
panel array

Photos Courtesy Sherman-Carter-Barnhart Architects










Energy in Education Collaborative

A multi-faceted partnership including the Kentucky
Department for Energy Development and Independence;
the School Energy Managers Project; Kentucky National
Energy Education Development Project; and the Kentucky
Green and Healthy Schools Program.

Provides sustainable solutions to Kentucky’s K-12 schools

Reduces operational costs through energy efficiency
initiatives and supporting student environmental learning.



School Energy Managers Project

o4

* School Energy Managers Project (SEMP)
» Foundation is ENERGY STAR’s Guidelines for Energy Management

e http://ww.energystar.gov/index.cfm?c+guidelines.guidelines index
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http://ww.energystar.gov/index.cfm?c+guidelines.guidelines_index

Kentucky School Energy Managers
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School Energy Managers

31 School Energy
Managers
serving 68 districts

2 pending to be serving
9 districts




KY NEED
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» National Energy Education Development (NEED) Project
» 30+-year old national non-profit

» Provide curriculum materials, activities kits and workshop to train
teachers

» Assist with the formation of school-based energy teams
» Provide for recognition of achievement at the state and national level

www.need.org



http://www.need.org/



http://www.greenschools.ky.gov/

Kentucky Accomplishments

70% increase in ENERGY STAR schools in less than 3 years.

Places 5t nationally in percentage of schools ranked ENERGY STAR.

15% of Kentucky’s ENERGY STAR schools have scores above 95.
Among these schools, eight have scored a near-perfect 99, and
ten schools are among the most efficient schools in the nation with
a score of 100.

Two districts out of four nationwide received the 2013 ENERGY STAR Partner
of the Year Award for energy management

12 districts recognized as ENERGY STAR Leaders for portfolio-wide energy
efficiency improvements of 10%, 20% or 30% or more on organization-wide
baseline.

First Net-Zero Energy K-12 School in USA, located in Richardsville, KY
LEED Existing Building project currently underway in Wilmore, KY
Six schools received US Green Ribbon Awards, 2012 and 2013 combined.



Take-Aways

You can do this!

Challenge design team — efficiency does
not have to cost more.

Do design charette — know what you
want.

Don’t be afraid to set ambitious goals.
Do building commissioning.
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KENTUCKY DEPARTMENT for ENERGY
DEVELOPMENT & INDEPENDENCE

www.enerqgy.ky.qov

KY Energy and Environment Cabinet

Greq.Guess@ky.qgov

h ASK ABOUT
rarg ENERGY
502 — 564-7192 STAR



http://www.energy.ky.gov/
mailto:Greg.Guess@ky.gov
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